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FOREWORD

This docunent is a tutorial on the use of |anguages for
descriptive purposes in information interchange. |t has
been prepared by the Consultative Commttee on Space Data
Systens (CCSDS) Panel 2, Standard Data | nterchange
Structures (SDS).

Thi s docunent di scusses sone of the challenges involved with
the interchange of information in the international space
comunity. It assunes the use of the standard formatted
data unit (SFDU), one of several CCSDS recommendations, as a
met hodol ogy for information interchange.

Thi s docunent eval uates the choi ce and usage of |anguages in
each of three interchange categories. These categories
reflect two factors involving the relationship between the
produci ng and receiving environnents:

. Capability for communi cati on between environnents
. Degree of dissimlarity between the environnents

Based on these two factors, interchanges are classified into
three categories: closed, negotiated, and open. Exanples
are provided to illustrate these categories and highlight

t he | anguage consi derations involved with each category.
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1. | NTRODUCTI ON

One of the primary goals of the international space community
is the interchange of information between space information
systens. In an effort to pronote and support such

i nterchanges, the Consultative Commttee for Space Data
Systens (CCSDS) has devel oped and is devel opi ng
recomrendati ons for space information interchange. Anmong

t hese reconmendations is the specification of the standard
formatted data unit (SFDU) as a net hodol ogy for information
i nterchange (Reference 1). Intrinsic to the SFDU
specification is the use of a data description record (DDR)
to specify the representation of the interchanged
information. Use of this specification enables the

i nterchange of information in a formusable by the target
system

1.1 PURPGCSE

Thi s docunent provides background information for users as

t hey choose a | anguage for use in the DDR of an SFDU. The

i nt erchange process can be conplicated by differences in
environnments and by priorities between the source and target
systens. This docunent explores what effect these factors
have on the evaluation of a | anguage for use in the
information interchange process. This docunent serves as a
conpani on to CCSDS Panel 2 | anguage eval uati on worKki ng
papers, which are produced as appropriate. The SFDU
structure standard is discussed in References 1 and 2.

1.2 DOCUMENT ORGANI ZATI ON

Thi s document is divided into four sections and di scusses
what role | anguages play in information interchange in the
SFDU envi r onnent .

Fol l owi ng Section 1, which provides an introduction to

| anguage usage in information interchange, Section 2 contains
an explanation of the challenges faced in the exchange of
space science data. The interchange environnment and the role
of | anguages in the interchange process is al so discussed.

Section 3 deals with use of |anguage to specify data. It
identifies the features within a | anguage that enable the
i nt erchange process.

Section 4 shows how the intended usage affects the choice of
| anguages in the interchange process.

| ssue-1 1-1 Oct ober 1989
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2. BACKGROUND

2.1 | NTRODUCTI ON

The coll ection of space science data is a costly and time-
consum ng process. |t has been known for sone tine that the
sci ence data obtained is of use to a wide community of users,
both at the tine it is obtained and in the future. The
ability to interchange this data in a formthat is usable to
either primary or secondary users is an inportant goal. Wen
t he processing and storage environnments of the source and
target systens differ, substantial care and effort nust be
put forth to obtain this interchange.

CCSDS has recommended the use of the SFDU (References 1 and
2) to provide a nethodol ogy for space information

i nterchange. This recomrendation provides a | abeling
mechani sm that enabl es the sel f-description of the

i nformation being interchanged. One type of information
supported within the SFDU structure is the data description
unit (DDU), which incorporates DDRs to describe data
representation. The DDU provides or references the

i nformati on necessary to process the data.

Wiile it is desirable that the information in the DDU DDR be
machi ne interpretable, it is not required. The use of
English for data description is currently the default;
formali zed notations and | anguages addressing the concerns of
het er ogeneous i nterchange are under devel opnent (References 3
and 4). This docunent, however, focuses on | anguages that

| end thensel ves to automated procedures.

2.2 | NTERCHANGE ENVI RONMENT

Current information interchange practices require

comuni cati on between the source and target systens. Such
comuni cation is necessary to ensure that data is transported
in a representation usable by the target system This is a
trivial problemif the systens are congruent (identical in
rel evant attributes) but may become nore challenging if the
systens utilize different machine architectures. The
foll owi ng are anong the differences encountered in

het er ogeneous-i nt er changes:

. Differences in the representation of character data

. Differences in the nunber and ordering of octets
used in the representation of integers and real
nunbers

| ssue-1 2-1 Oct ober 1989
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. D fferences in nunbering of nost significant to
| east significant bits (ascendi ng or descending) in
bi nary data

. Differences in the use of conpl enented notation of

nuneri ¢ val ues

At present such discrepancies are accombdat ed by negoti ating
t he physical representation of the data being presented to
the target system A priori know edge of the target system
by the source system nmakes such a negoti ated i nterchange
possi bl e. Wien the source and target systens are independent
in time and space, such negotiations are not possible.

One approach of the negotiated interchange is to use
utilities on the source systemto make it acceptable to the
target system The transformation is nade on the outgoi ng
systemin order to avoid untransforned data, which may be
spuriously interpreted by the target systemas a control
character. Utilities may al so be used on the source system
to convert incom ng data, but caution nmust be used to avoid
m sinterpreting data as control characters on the target
system Anot her approach is the use of a highly structured
i nterchange format, using a custom encodi ng of the data

val ues. This approach has been used in highly specialized
user conmunities, where the information interchanged conforns
to a nunber of restrictions.

As the nunber of partner environments grows, the nunber of
negoti ated procedures grows geonetrically. For exanple,

bet ween two systens there are generally two required
procedures: one to take information fromsite Ato site B
and the other fromsite Bto site A Wth 4 sites, each
requiring different procedures to comruni cate, the nunber of
requi red procedures rises to 12: site Ato site B, site Ato
site C, site Ato site D, etc.

Even within a relatively constant processing environnment,
upgrades to systens and nmedi a may produce incongruities over
time. The transformations necessary for upgrades are usually
wel | supported between sequential releases of a product

(i.e., there is generally a suite of utilities or other
support to aid the mgration between release 1 and rel ease
2). Problens are nore likely to arise when the data produced
froma nmuch earlier release of software, hardware, nedia, or
operating systemneeds to be transported to a |later system

| ssue-1 2-2 Cct ober 1989
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The changeover in nmedia from punched card to floppy disk or
tape and on to optical disk is an exanple of advances in
medi a technol ogy. The types of data organi zation used to
optim ze storage and access vary w dely between nedi a.
Advances in hardware and operating systenms have sinm|lar
effects in physical representations of data. The changes in
representation that have occurred over the |ast 20 years
suggest that it is prudent to have as conplete a
specification as possible for data that nay be archived for
retrieval decades |ater.

The ability to have know edge of the partner environnent is
the key factor in determ ning what assunptions can be made
and what specific differences can be accommopdated in a given
interchange. |If a priori know edge of the partner

envi ronnment is not possible or practical, the source

envi ronment nust take care to provide as conplete a
specification of the data representation as possible.

Such information may include both formal notations and
textual material. It should be noted, however, that if the
data is expected to have a long | atency period before reuse,
a sinple pointer to manufacturer and nodel of hardware and
version of software/operating systemis insufficient.

| nt erchanges can be classified into three groups based on the
ability to have information of the partner environnment and,

i f such know edge exists, the degree of congruence between
environnents. These three classifications are closed

i nt erchange, negoti ated interchange and, open interchange.

A closed interchange is characterized by full know edge anong
congruent environments. This can be viewed as a degenerate
case of interchange because there is no need for
transformation or for accommodati on between such systens.

A negotiated interchange i s how nost heterogeneous

i nterchanges are currently handled. This type is
characterized by the fact that both source and target
environments are known to each other. The differences

bet ween the systens are accommobdat ed by the use of system
utilities or customsoftware. As one would expect, the
ability to cormunicate is essential in order to negotiate the
physi cal representation of the data to be transported.

An open interchange makes no assunptions about the partner
environment in an interchange. To operate in the absence of
know edge of the partner environnment, the rigorous and
exhaustive specification of the data being transported or
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stored is required. Such specification is vital when systens
are separated by tinme. There is no way of know ng what new
machi ne architectures will evolve or if there will be any
utilities or documentation available to aid in the
transformati on of data fromcurrent representations to those
in use at the tinme of future need.

Tabl e 2-1 summari zes what types of interchange can be used
for a given set of environnental circunstances. |In this
tabl e, case 1 includes environnents that are congruent and
known to each other, case 2 includes environnents
noncongruent and known to each other, and case 3 includes
envi ronments unknown to each other (where congruence is not a
factor).

As illustrated in Table 2-1, the open interchange nodel may
be used under all conditions, and any nodel may be used in
condi tions where the environments are well understood and
congruent. Wiile the nore restrictive environnent of the

cl osed interchange may provide nore processing efficiency, it
depends on a restricted environnment and nmay require
substantial reworking if those restrictions are violated, as
they may be as systens evol ve over tine.

Table 2-1. Conditions for Interchange Mdel Usage
Condi tions Case 1 Case 2 Case 3
Ability for interchange Yes Yes No
partners to conmmuni cate
(or have full know edge of
each ot her)

Congruent environnents Yes No -

Mbdel avail able for use:

1. Cosed Yes No No
2. Negoti ated Yes Yes No
3. Open Yes Yes Yes

| f an interchange is part of an ongoi ng sequence of

i nt erchanges, the cost effectiveness of any given choice wll
be inmpacted by the nunber of interchanges to be perforned
over a given tinmeframe, by possible requirenents for system

i ndependence in the interchange inplenentation, and by the
probability of environnental change in that period. Types of
envi ronnmental change |likely to cause concern are changes in
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processi ng machi nery or architecture and changes (i ncluding
upgr ades/ new rel eases) in operating systemor in transport
medi a and protocol .

These inpacts are nost sharply felt in nore restrictive

envi ronment requirenents of the closed interchange and the
negoti ated open interchange than in the nore robust generic
open interchange. Those choosing | anguages for interchange
must | ook at the expected life cycle of the interchange and
probability of environnental change/upgrade in that tinmefrane
in reaching a decision

Space science information may be involved in all three types
of interchange within its life cycle. The operational
transfer of data is likely to take place between known
parties on a regular basis. Generic open interchange nethods
are currently being devel oped; as experience is gained,
performance and efficiency gains will be made. Until generic
open interchange nmethods mature, the volune of data,
frequency of transfer, and |longevity of the transfer
agreenents may nmake cl osed or negoti ated interchange nethods
nore attractive.

2.3 ROLE OF LANGUAGES

Languages al l ow the specification of data being transported
or stored. This specification may be a physical or |ogical
representation of the information that the data represents.
Logi cal specifications are found in the declarative portion
of programm ng | anguages. The specification notes the basic
data type of the information [i.e., character, Bool ean
(logical), integer, or real], as well as interrel ationships
as found in records, vectors, arrays, and sets. Sone

| anguages al so all ow the specification of special-use types,
which are relevant to the type of information being

descri bed. A |anguage or notation that describes how the
information is logically organized is referred to as a data
description | anguage (DDL).

Data al so has a physical representation that differs between
machi ne architectures, operating systens, and nedia. This
physi cal representation may be viewed as describing the
actual bit patterns encountered in the interchange process.
These differences include, but are not restricted to

. Differences in the representation of character data
[e.g., Extended Binary Coded Deci mal Interchange
Code (EBCDIC), 7-bit American Standard Code for
| nfformation Interchange (ASCI1), 8-bit ASClI]
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. Differences in the nunber of bytes used to
represent nunmeric values (16- versus 32-bit
i nt egers)

. Differences in the nunbering of bits in an octet

(right to left or left to right); a critical
difference if a series of bit flags is being used
and in the representation of real nunbers

. Differences in the conplenment notation used to
represent nunerics (i.e., one's or two' s conpl enent
notations create quite different bit patterns in
representing the same val ue)

A | anguage or notation that depicts the physical
representation of the data being interchanged is referred to
as a data interchange | anguage (DIL). DiLs currently under
devel opnent contain substantial DDL capabilities. Wile the
presence of such information is necessary for interchange
bet ween dissimlar systens, the devel opnent of DILs is still
at an early stage.

There are two basi c approaches that have been taken in the
devel opnent of DIiLs: canonical and descriptive. The

canoni cal approach utilizes a predefined, interim data type
representation that is independent of the internal nmachine
representation of either partner. The descriptive approach
provi des a conplete bit-level specification of each data type
used in the interchange.

Many file transfer utilities use the canonical approach and
convert numerics into character representation for the
transfer process over communications lines. This character
representation is probably the nost general way of
transferring nuneric data but has | arge overhead costs in
bot h storage and performance. The choice of a single nuneric
representati on other than character representati on or binary
encoding (with specified nost-significant-byte ordering) is
t he subject of study by standards commttees. O her

canoni cal representation efforts have specified a choice of
currently supported machi ne representations.

Descriptive representation efforts provide flexibility in
specification of representation and enabl e user extensions to
representation types. This flexibility may result in sone
cost efficiency, depending on the inplenentation.

Most progranm ng | anguages concern thenselves primarily with
the |l ogical description of data. This is a proper approach
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to ensure that the algorithns used in the data manipul ation
portion of the |anguage are portable and do not tie
t hensel ves to a particular machi ne inpl enentati on.

The use of information provided by DDLs and DILs is essenti al
for the interchange of information where the parties are
separated by tinme or when the processing or storage

envi ronnents are divergent.
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3. LANGUAGE FEATURES AND | NTERCHANGE

3.1 | NTRODUCTI ON

The use of | anguage for specification in data interchange
makes use of various features that enable the user to
describe, in detail, both the |ogical and physical
representations of the data. As discussed in the previous
section, a |language or notation used for describing the

| ogi cal representation of data is referred to as a DDL; one
used for describing the physical representation is referred
to as a DIL. Sone | anguages/ notations provide both DDL and
DIL capabilities.

The suitability of a | anguage for use in the interchange
process involves factors such as portability, comerci al
availability, support, and the existence of standards. This
section discusses various | anguage features and their role in
i nformation interchange.

3.2 GENERAL FEATURES

For any | anguage or notation, there are several features
regardi ng expressiveness that are necessary to allow for the
identification and access of data values in a generalized
fashi on.

3.2.1 DESCRI PTI ON BY REFERENCE

Description by reference is the ability to separate the
description of the data fromthe data itself. By using this
capability, it is possible to access portions of the data
separately and distinctly by name. Catal oging and retrieval
processes access data fields by nanme. This need for naned
reference al so extends to the aggregated data records,
enabling logically related data itens to be accessed as a
group. Wthout this capability, data is not easily decoupl ed
froma specific application, and the possibility for its
reuse is highly restricted. This feature is required if DDRs
are to be witten for the interchange process.

3.2.2 SUPPORT OF BASI C DATA TYPES

The "atom c" types of character and nuneric real and integer
nmust be supported within the | anguage at a m ni num

Addi tionally, Boolean (logical), bit, and conplex types
shoul d be able to be acconmobdated within the framework of the
| anguage set.
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3.3 DATA TYPE FEATURES

The data type features discussed in this section focus
primarily on the logical representation of data and the
ability to define user data types.

3.3.1 DATA TYPE DEFI NI TI ON CAPABI LI TI ES

Data type definition is the ability of the |anguage to define
and nane user data types for use within an application,
library, or community. An exanple of this capability would
be the definition of tine or date as a specific data type to
ensure that its representation and usage are consistent.

This utilizes the notion of data abstraction, as described in
the foll owi ng quotation from Reference 5:

A data abstraction is used to introduce a new type of
data object that is deened useful in the domain of the
probl em bei ng solved. At the |evel of use, the
programer is concerned with the behavior of these data
obj ects, what kinds of information can be stored in them
and obtained fromthem The programmer is NOT concerned
with how data objects are presented in storage nor the

al gorithns used to store and access information in them
In fact, a data abstraction is often used to delay such
decisions until a later stage in the design.

In addition to data abstraction, data definition capabilities
may al so include the nam ng of data types representing
conposite data units, such as the structures discussed in the
next section.

Anot her exanpl e of a conposite data type used within space
information systens is the imge type. |mages are conposed
of a nunmber of individual values but are used as a cohesive
unit. The ability to define and access an image as a data
unit greatly enhances the usability of a |anguage.

Note that specification of |egal operations on a data type is
not part of the transfer description, as these operations are
dependent on the data mani pul ati on | anguage.

3.3.2 DATA TYPE STRUCTURI NG CAPABI LI TI ES
Data type structuring is the ability of the | anguage to
describe the logical relationship of "atom c" data itens.

This type of relationship my be conveyed through the use of
data structures that support the ability to classify and
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aggregate data, which in turn support the processes of
general i zation and association. As nentioned previously,
i mges are an exanple of this type of conposite data
structure.

Classification is the grouping of entities that share
characteristics over which uniformconditions hold. A
"class" corresponds to an explicit or inplicit "type
definition.” In this respect one could reasonably expect a
type such as an inmage to have a certain set of common
characteristics such as paraneters to describe the nunber of
rows and pixels in an inmage.

Aggregation is grouping of entities into a unit. A record
can be seen as an aggregate of its conponent fields. |nmages
are a collection of values that define a unified whole.

Ceneral i zation captures the commonalities of one or nore
given classes, utilizing the uniformcondition shared by

cl ass nmenbers. There are a nunber of operations that can be
performed on i mages, such as displaying them which would be
i nappropriate to performon other data types. One is able to
generalize over that common set of conditions found in inmages
to performthese operations.

Associ ation describes a collection of entities of the sane
class. Array types and tables are associations of nenbers of
a given type. Sone immges are actually a series of inmages
fromdifferent spectra, although each i mage may be used

i ndependently. It is the association of these inmages that
provi des the conprehensive unit.

3.4 PHYSI CAL REPRESENTATI ON CAPABI LI TI ES

The ability to describe physical representation is not within
t he scope of current programm ng | anguages. |ndeed, in an
effort to pronote portability, standard progranm ng practices
may encourage the "hiding" of actual physical representation
and inplementation details. This capability is used to gain
t he benefits of data abstraction, as discussed in Section
3.3.1. This orientation discourages the deliberate use of
machi ne- dependent net hods and al gorithns, which can shorten
the life cycle of applications by nmaking transport or upgrade
to new machi nes or systens unw el dy.

Ironically, the very nethods needed to support portable

applications lead to difficulty in transporting the data
produced or used by those applications. This difficulty
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ari ses because, although the details of representation remain
constant within any given environnment, these details are

hi dden to di scourage the use of environnment-specific (i.e.,
nonportabl e) optim zations. However, this is the very

i nformati on necessary to account for when noving data between
syst ens.

A DL needs to be able to specify the bit pattern
representation of data to be transported. This
representation nmust specify not only basic data types, but

al so how the inplenmentation producing the infornmation has
chosen to represent these types. Anong the representation

i ssues are the encoding rules used for representing character
data and the varied representations of nunerical data.

Current programm ng systens do not address these issues.
There are two efforts under way by CCSDS to provide this

| evel of specification capability. They are the transfer
syntax data notation (TSDN), discussed in Reference 3, and
the pilot data descriptive | anguage (PDDL), discussed in
Reference 4. Both efforts provide a nethod for specifying
t he physical representation, as well as adding sone of the
| ogi cal representation capabilities discussed previously.

3.5 LANGUAGE | MPLEMENTATI ON CONSI DERATI ONS

Anmong t he considerations for choosing a DDL and/or DIL is the
avai lability and support of a given | anguage. For a | anguage
to be useful in the interchange process, the capability to
parse the | anguage or notation nust be avail able and
consistent in each environnent. The availability of national
or preferably international standards for a |language is a
definite advantage in the viability of its use in the

i nt erchange process.

Beyond the availability of standards, the conmerci al
availability and support of a |l anguage adds to the
expectation of continued availability and the mai nt enance of
t he | anguage and provides recourse in the event of
unanticipated results. The availability of software tools
such as conpilers, interpreters, and service libraries, as
well as interfaces to data base managenent packages, may nmake
a |l anguage attractive for use in a particular environnment.
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The ease of use of a |anguage is also a consideration.
A practical explanation of ease of use is provided in
Ref er ence 6:

It is desirable that the constructs of a | anguage be easy to
| earn and renenber. Once programers are famliar with the
| anguage, it should not be necessary for themto consult
manual s constantly. The | anguage shoul d be so sinple and
straightforward that the proper way to do sonething is
reasonably apparent. On the other hand, there should not be
many ways to do the same thing, as the programrer will then
fl ounder helplessly trying to decide which is best.

Ease of use is degraded if needed data constructs cannot be
descri bed without resorting to creative use of a | anguage's
decl arative capabilities. The need for procedural methods or
wor karounds to conpensate for |ack of descriptive robustness
in a language may of fset the advantages of famliarity by

i ncreasi ng both processing and mai nt enance over head.
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4. | NTERCHANGE LI FE- CYCLE CONSI DERATI ONS

4.1 | NTRODUCTI ON

The circunstances, requirenents, and constraints surroundi ng
any information interchange will have an influence on the
choi ce of | anguage used in the interchange. Wile an

i nterchange may be viewed as a single transaction, it is
likely that it is one of a series of interchanges between
various sites. The partner environnent and/or content type
of the interchange may vary in this series. The expected
nunber of cycles of interchange, the life-cycle cal endar
timeframe, and the nunber and diversity of the recipients are
all factors that have practical inplications.

The life cycle of the interchange being addressed will inpact
the relative priority of performance and flexibility. These
priorities will influence |anguage choice. To explore these
di fferences, interchanges can be divided into three
categories: production, ad hoc, and archival. These

categories focus on the predictability of repeated or
mul ti ple requests and the likelihood of a prior

conmuni cation or agreenents. A scenario is provided in the
foll ow ng subsections for each category, using one of the

i nt erchange nodel s described in Section 2.

4.2 PRODUCTI ON | NTERCHANGE DESCRI PTI ON AND SCENARI O

This category of interchange is characterized by the fact
that the sane type of information is interchanged repeatedly
bet ween known systens or fromnode to node within a system
In sone sense, this may be viewed al nost as a subscription
service. Because of its predictability and the anmount of
prior comunication required, this type of interchange is
nost likely to be a closed interchange or negoti ated
interchange. Until a highly efficient set of SFDU services
is avail able for a recommended DI L, these interchanges are
likely to use inplied DILs, such as systemutilities and
custom applications to performtransformtions.

This category of interchange may well have a known set of
recipients and a relatively constant DDU. This is the

cat egory-of interchange in which standard information
products are distributed on a regular basis. The recipients
are likely to be prine investigators, research organizations,
ot her agencies, distribution points, and archive centers.

Wil e this approach gives performance gains, it assunes that
the environment will remai n unchanged at both ends. A data
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base managenent system (DBMS) upgrade at the source system
may produce files inconpatible with the target system
Upgrades to machi ne or operating systenms on either end of the
i nterchange could well entail substantial refitting efforts
to accommobdat e change. The cost and efficiency tradeoffs

bet ween a cl osed system and a nore fl exible, open system nust
be vi ewed agai nst the expected |ife cycles of the m ssion and
t he partner processing environnents.

The volune and predictability of the data and its

di stribution may make the use of a cl osed nodel appear cost
effective. It assunes that the processing environnents are
unlikely to change substantially over the |life cycle of the

i nt erchange agreenent. However, the probability of upgrade
and processing environnent evolution over years may make an
open system approach nore cost effective and efficient in the
long term especially froma naintenance standpoint.

This scenario is one in which an investigator wi shes to
receive a nonthly extract of data from an ongoi ng 2-year

m ssion. The data is distributed froma central source that
utilizes a proprietary DBM5. The investigator is using the
same DBMS under the same hardware and operating system
configuration as the source.

The investigator decides to capitalize on perfornmance

advant ages avail abl e under severe restrictions. Under this
cl osed interchange, it is possible to use the proprietary
format to transport data between the two systens. Dependi ng
on the DBMS, the DDR may consist of schenma or may only be a
reference to the DBMS software that can access the
proprietary format, which includes data description

The source site upgrades to a new version of the DBMS, which
produces files inconpatible with the previous version. The
new version can read and convert data fromthe previous

versi on, but backward conversion is not possible. The

i nvestigator nust find alternative nmethods to obtain his or
her data until the DBMS at his or her site is upgraded to the
new versi on

4.3 AD HOC | NTERCHANGE DESCRI PTI ON AND SCENARI O

This interchange category is characterized by the fact that

t he actual description of the data to be interchanged nay not
be known a priori, and there is no reason to believe that the
particul ar request will be repeated, although the same
recipient is likely to make future requests.
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The recipients are likely to be users who are performng

addi tional analysis and requesting information that fits a
certain set of criteria. This interchange category is likely
to generate nonreusable DDUs. This need for the generation
of custom DDUs for each interchange would indicate the need
for a robust DDL to describe the |ogical representation of

t he dat a.

If this request is between well-acquainted systens, it my be
possible to use the inplicit DIL of a negotiated transfer.
Note that the use of a negotiated interchange is sensitive to
changes in the partner environnments. Continued conmunication
is required to allow the coordination of necessary

adj ustnments to accommodat e changes in either environnment.

This type of interchange is certainly a candidate for use of
a formal DIL. The use of open interchange is particularly
attractive in a situation where new machi ne architectures or
transport nedia are evolving and where nultiple environnents
are involved. The fact that any particul ar data request
representation is not necessarily to be reused and the fact
that requests may cone froma variety of systens may nmake the
use of a generic open interchange nodel attractive froma

mai nt enance and adni ni strative vi ewpoi nt.

This scenario is one in which another investigator wi shes to
receive sets of data fromthe sane ongoi ng 2-year m Ssion
based on the values in the data. This investigator is at a
site that uses different hardware and software than the
source site. Conmunication between the systens/operations
staff at the two sites reveals that standard utilities exist
to transformthe data into a formusable at the target site.

A DDU is generated with a DDR witten in Ada to describe the
| ogi cal representation of the data. Wile no DDRis witten
to describe the physical representation, an inplicit DL
exists in the usage of the standard utilities, which
transformthe physical representation.

An upgrade occurs in the operating systemat the receiving
site, which inpacts the internal representation of data. The
receiving site needs to use a second set of utilities to
transformthe data to its current status, as the sending site
utilities have not been upgraded to reflect the new fornmat.
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4.4 ARCH VAL | NTERCHANGE DESCRI PTI ON AND SCENARI O

This type of interchange often involves separation of source
and target environnments by tinme, which may precl ude

communi cati on between the source and target systens. This
inability to depend on conmuni cati on nmakes use of an explicit
DIL essential in the specification of the archival
representation of information. It is conceivable that
archived data will need to be accessed decades after its
representation has been specified. It is likely that the
evol ution of processing and storage technology will make use
of inplicit DIL unfeasible. By necessity, these will be open
i nterchanges. The explicit DIL may be textual until an

aut omat abl e notation/l anguage is avail abl e.

This scenario is 25 years after the end of the 2-year m ssion
di scussed in the previous scenarios; an investigator
requests a copy of the archived data. This investigator

W shes to conpare recently gathered data with the historic
readi ngs of the earlier mssion. Luckily, the data was
stored in SFDU format with a DDU contai ning both DDL and DI L
descri ptions.

Al t hough the environnment in which the data was generated and
stored is no | onger supported, automated SFDU services are
used to put the information into a formusable by the
requesting investigator's system The information contained
within the SFDU al so contains other information, such as a
data dictionary and suppl enental information, which enables a
better understandi ng of the archived data.

Anot her set of historic data that this investigator requests
was al so archived in SFDU format but used a textual D L. The
information is still retrievable but requires substanti al
manual intervention. One of the principal investigator's
(PlI'"s) graduate assistants matches the description with a

bi nary dunp of the data and then wites custom software to
recover the required information.
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ANNEX A

GLCSSARY OF TERM NOLOGY
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ANNEX A - GLOSSARY OF TERM NOLOGY

ASCl | Aneri can Standard Code for Information
Interchange: a 7-bit code al so known as USA
St andard Code for Information I|Interchange
(USASCI 1)

Cl osed System An information interchange between systens using
| nt er change private agreenents on data representation
i ncl udes reliance on comon environnents

Congr uent Processing environnments that are consistent wth

Envi ronnent s each other in the processing and representation
of data

Dat a Representation forns of information dealt with by

i nformati on systens and their users

DDL data description |anguage: wused for specifying
the logical representation of data

DL data i nterchange | anguage: used for specifying
the physical (bit pattern) representation of data

Implicit DL Use of systemutilities or customsoftware in
pl ace of an explicit DIL in the interchange data
bet ween het er ogeneous environnents

| nf ormati on Any ki nd of know edge that is exchangeabl e
bet ween users

Language A definition conprised of a grammar and
associ ated semantics

Negot i at ed I nt erchange between systens using different

System physi cal representations, where transfornmation

| nt er change utilities or customsoftware is used in place of
an explicit DL

Open System I nt erchange between systens where conmuni cati on

| nt er change and/ or congruence cannot be assuned

SFDU standard formatted data unit: data units that

conformto CCSDS recommendati ons for structure,
construction rules, and field specification
definition

| ssue-1 A-2 Cct ober 1989



CCSDS REPORT: LANGUAGE USAGE | N | NFORVATI ON | NTERCHANGE TUTORI AL

ANNEX B

LI ST OF ACRONYMS
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ANNEX B - LI ST OF ACRONYMs

ASCI | Anerican Standard Code for Information
| nt er change
CCSDS Consultative Commttee for Space Data Systens
DBVS dat a base managenent system
DDL data description | anguage
DDR data description record
DDU data description unit
DL dat a i nterchange | anguage
EBCDI C Ext ended Bi nary Coded Deci mal | nterchange Code
PDDL pil ot data description | anguage
SFDU standard formatted data unit
TSDN transfer syntax data notation

| ssue-1 B-2 Cct ober 1989



	Contents
	References
	Section 1
	Section 2
	Section 3
	Section 4
	Annex A
	Annex B

